Students in developing countries are often taught for only a fraction of the intended number of school hours. Time is often wasted due to informal school closures, teacher absenteeism, delays, early departures, and poor use of classroom time. Since the 1970s, attempts have been made in several countries to measure the use of instructional time in schools and its impact on student achievement. Studies have been of variable quality and have used different definitions and methods. However, they have consistently shown that significant amounts of time are lost and that the amount of time spent engaged in learning tasks is related to student performance. The large losses in many countries raise issues of governance, monitoring, and validity of economic analyses. It is important to take instructional time wastage into account when considering public sector expenditures on education, teacher salary rates, unit costs, and the rates of return from graduates. Refining time-loss measurement methods and disseminating policy implications may improve the efficiency of educational systems worldwide. JEL codes: I21, I22, I28, L23
they may be engaged in other activities or let students play outside until visitors come. Precious class time may be spent in handing out textbooks, doing small chores, or copying from the blackboard. Teachers may interact only with the few students who perform and neglect the rest (see the time loss model in figure 1 ). In some of the classes observed, students may be unable to read and remain illiterate up to advanced primary grades (OED 2002 (OED , 2004 (OED , 2005 IEG 2008) .
Surprisingly, little information has been available in most countries regarding the proportion of the intended instructional time that is actually used to engage students in learning and its relationship to student performance. Without this important mediator variable, policy advice has been hampered. Low performance may be attributed to reasons that are vague and not easily changeable, such as poverty, malnutrition, lack of incentives, or limited community involvement. Thus, there is a need to explore further the studies conducted on instructional time and understand why this topic has remained relatively obscure in the international economic literature.
The search for studies, results, and policy guidance has been challenging. Many studies have been conducted since the 1970s on some aspects of instructional time, and it would be desirable to compare and contrast their findings. However, study results are typically not comparable. There has been little agreement on what to measure and how to measure it. Many observation instruments and questionnaires have been used, some of which are more precise than others. Indicators for describing time loss range from numbers of completed book chapters to student self-reports and visual observations. Some indicators appear only once in the literature, and contexts are rarely the same. Sampling designs have been unclear or non-existent, and publications tend to give little detail on this issue. Often convenience samples were used, sometimes encompassing just a few Despite methodological weaknesses, most studies point to substantial time loss, systemic inefficiency, and large-scale wastage of donor funds. The rationale linking student achievement with engagement in learning activities is fairly clear. Neuroscientific research shows why learners need prolonged and repeated exposure to stimuli along with feedback for error correction (Quartarola 1984; Rabenstein and others 2005; see Abadzi 2006 for a review of neuropsychological issues, including feedback and memory consolidation). Time wastage means that many countries have cohorts of poor students who simply do not get instruction sufficient for learning basic skills. This article attempts to summarize critically the existing research, point to measurement challenges in this area, and outline the reasons why valid and reliable measurement of instructional time is critical for governance and systemic efficiency. It also includes a study that attempted to develop internationally comparable instructional time measurements that can offer implementable policy advice to governments.
Conceptualization of Instructional Time
Considerations of time use started in the United States in the 1960s. In that period, some studies concluded that school was essentially a "black box" between inputs and outputs (Coleman and others 1966; Jencks 1972) . The concept of instructional time use (sometimes called "opportunity to learn") gained more prominence in the 1970s, as mathematical learning models tried to show that optimal learning performance could be achieved by giving students sufficient time to learn (Carroll 1963; Atkinson 1972) . In the 1970s and 1980s, many time usage studies were conducted, mainly in the United States. Research focused primarily on how time was used in the classroom, with particular concern placed on disciplinary disruptions. School-level time losses were not studied because in the United States and other high-income countries the school year is implemented as planned, and substitute teachers are used to cover for absent teachers. These earlier studies were published in peer-reviewed journals, but they tended to be rather weak. Observational instruments tended to rely on judgments, samples were small, and studies focused on specific states or school districts. Consequently, results have varied widely, showing that time spent on learning tasks ranged from 38 to 96 percent of available time (Smyth 1985; Anderson, Ryan, and Shapiro 1989; Fisher and others 1978) . Nevertheless, school districts improved time management as a result of these studies, and administrators gradually lost interest in this measure. Few studies have taken place in the United States since the 1990s.
By contrast, studies in the international arena started in the 1990s. In lower income countries, sources of time loss tend to be multiple. Money for substitute teachers is rarely available, strikes and bureaucratic issues may delay school openings, matriculation periods may be long, infrastructure and climatic problems may lead to school closures. In crowded schools, time may be reduced so that all students can get some space. Concerns of governance and efficiency have grown as donor funding has increased, and demands for accountability have become stronger. For these reasons, studies were mainly commissioned by donor agencies and have usually not been published in peer-reviewed journals. (Notable exceptions are the teacher absenteeism studies conducted by the World Bank, such as Chaudhury and others 2004a Chaudhury and others , 2004b Chaudhury and others , 2004c .) Donor-financed studies measure different sets of variables and have varying degrees of methodological sophistication. Some were designed in detail, while others relied on self-reports and had poor controls or data reliability. Below are some examples of methods used and the results obtained from international studies: † Analyses of internationally reported data. The UNESCO International Bureau of Education collects curricular data and occasionally reports on time use (Amadio 1997 (Amadio , 1998 . Some peer-reviewed studies have analyzed this information. For example, Millot and Lane (2002;  figure 2 ) found in several Middle Eastern countries considerable gaps amongst time as officially decreed and number of hours teachers actually taught. † Ethnographic observations. This type of study may be a viable means of focusing on specific localities and extracting information for broader use. For example, a donor-commissioned study in eight low-income schools in Bangladesh found that they were open for 19 to 55 percent fewer days than had been scheduled in the school calendar. One month of contact time with students at the beginning and at the end of the school year was sacrificed to administrative and non-teaching activities. Rural schools allowed travel time for non-resident 
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The World Bank Research Observer, vol. 24, no. 2 (August 2009) teachers and gave a 1.5-hour break to students attending Koranic school, but did not stay open later than scheduled. Inside the classroom, time was not used well, either. Teaching activities occupied on average 63 percent of the time in the classes observed; lecturing occupied about 83 percent of that time. There was also a high level of absenteeism amongst students: only 43-67 percent of them were in attendance on the days of surprise visits. Teachers estimated that only about 50 percent of the children were very regular in their attendance. The study found that the problems were more prominent in isolated areas. However, schools were more likely to comply with schedules if they received regular visits by the authorities (Tietjen, Rahman, and Spaulding 2004) . † Proportions of syllabi taught. An unpublished study undertaken in a Senegalese province by the inspectors of the Académie de Diourbel found a teacher absenteeism rate of about 30 percent, with strikes initiated by both students and teachers (Diouf 2005 
Sources of Instructional Time Loss
To explain the concept and highlight issues more systematically, study results are presented below in accordance with the time-loss model (see figure 1) . The degree to which studies were subject to peer review is indicated where possible. It is likely that reports commissioned by various agencies received less peer review than those published in peer-reviewed journals. (Kim 1999) , partly due to the delayed appointment of teachers and supervision weaknesses. In Nepal, donor-financed surveys showed schools operating on average for 3 hours a day, a fact that halved the available teaching time from over 1,000 hours to just 540 hours (Watkins 2000, p. 112) . But overall, data on the incidence and rationale for school closures are sparse. More detailed research is needed to capture and quantify the various patterns of losses in order to inform policymakers.
Time Loss at the School Level

Time Loss Due to Teacher Absenteeism
Teacher absenteeism has been the subject of well-designed and vetted studies. Several were conducted by World Bank staff others 2004b, 2004c; Patrinos and Kagia 2007) , who reported absenteeism in primary schools, ranging from 11 percent in Peru to 27 percent in Uganda (table 1) . Absenteeism has been studied in considerable detail in South Asia, where loss rates are high and improvements limited (Kremer and others 2005) . Surveys of heath service providers, where available, suggest a broader effect of low-quality services to the poor. Even when they are not absent, teachers may come to school late. This is an important and little-understood source of time loss, but data on this issue are limited (table 1) . Teachers may also avoid teaching. For example, the PROBE study in India (De and Dreze 1999) found that in only 53 percent of the schools visited by the research staff were all teachers actually teaching in their classrooms; in 21 percent of the surveyed schools teachers were mainly "minding the class." In the remaining 26 percent they were talking with other teachers, sitting/standing outside the room, were in the head teacher's room, or were observed in other non-teaching activities.
Though correlation studies do not prove causality, published studies suggest that teacher absenteeism is related to lower student test scores in primary schools (Suryadarma and others 2004; Chaudhury and others 2004a) . One study found that a 5 percent increase in the absenteeism rate of teachers who stayed with the same class for two years reduced student gains by 4-8 percent during the year; the size and precision of these estimates was the same for both math and English (Das and others 2005) . In an Indonesian study, higher teacher absenteeism was related to lower fourth-grade student achievement on math (but not dictation) after controlling for household characteristics, teacher quality, and school conditions (study cited in Lewis and Lockheed 2006, p. 67) . Some authors suggest that teacher absenteeism may encourage similar behavior among students in countries such as Mali and Somalia (Lockheed and Verspoor 1992; EARC 2003) . Absenteeism may also perversely affect students' rates of promotion to the next (King, Orazem, and Paterno 1999) found that higher rates of teacher absenteeism increased student promotion rates for a given level of test scores but reduced student continuation rates. A likely explanation is that absent teachers make less accurate progress assessments and promote students who do not know enough and subsequently do not wish to continue their studies. Nevertheless, these well-designed studies do not focus on the amount and quality of time lost. Students of absent teachers may be unoccupied or attend other teachers' classes, and these two treatments are likely to have different learning outcomes. So, the effects of teacher absenteeism on student achievement need to be clarified through robust research designs.
The reasons for teacher absenteeism have been investigated to some extent (Rogers and others 2004) . Some absenteeism is unavoidable, but absence rates are lower in countries with a higher per capita income. Higher absence rates are predicted by factors at the community level (remoteness, parents' education level), teacher level (teacher's professional or age-related seniority), and management level ( physical infrastructure, multigrade teaching, inspection frequency). Increasing accountability to parents may result in lower absenteeism rates. For example, schools in Honduras, where communities are authorized by the government to pay teachers, had lower absenteeism rates than other rural schools. A completion report on a World Bank project reported that regular rural schools were open for 154 days a year, but community-managed schools operated for 180 of the 200 official days (World Bank 2008) . This outcome is encouraging, but longitudinal research in more countries is needed to establish cause -effect relationships and conditions that inhibit or promote teacher absenteeism.
Time Loss Due to Wastage of Classroom Time (Time on Task)
Ideally, students should be engaged in learning during the entire time they are in class, particularly with activities that are more conducive to long-term memory consolidation of needed material and formation of useful linkages among pieces of information (Abadzi 2006) . Schools in higher-income countries, that have trained teachers and a multitude of materials, may succeed in keeping most students suitably engaged most of the time. It is probably impossible to have 100 percent student compliance and time use, but some systems can become fairly efficient. For example, a published longitudinal study of eight elementary schools in Chicago found that 85 percent of the daily allocated time was dedicated to instruction (Smith 2000) . (Other studies of the 1990s may not have been published in peer-reviewed journals.) Similarly, class-time use in Tunisia was measured at 86.7 percent (table 3) .
In many countries, however, time in classrooms is not well used. The loss may be due to inadequate teacher knowledge and material resources. UNESCO reports suggest that poorly trained teachers may not know which activities result in efficient time use or why this concept matters (Attar 2001; Njie 2001) . In countries such as the Gambia and Burkina Faso, textbooks are often scarce, and much class time may be lost writing out lessons and problems on the board (Dia 2003) . The importance of time loss involved in copying was illustrated by a comparison of instructional time in three Latin American countries: few Brazilian schools used prepared activities, so students spent significantly more time copying math problems from the blackboard than did Chileans and Cubans. The test scores tended to reflect these differences (Carnoy, Gove, and Marshall 2004) . However, it is not sufficient for students to have books: they must also know how to read and understand the texts in order to learn. In a Kenyan program where an NGO provided textbooks to all students, instructional time in classrooms improved, but a vetted study showed that test scores remained stagnant (Glewwe, Kremer, and Moulin 1999) .
Students should not just be engaged in any learning activity, but should spend their time in activities that teach the prescribed curriculum. Students who do this are most likely to score well in achievement tests, so time spent on the curriculum may be a more useful predictor of learning outcomes than engagement in any learning activity (Vocknell 2006) . Empirical information suggests considerable deviation in lower income countries. For example, in Ghana, a large portion of rural schoolteachers did not follow the prescribed weekly timetable (EARC 2003) . Various possible reasons exist, including the likelihood that students may be too far behind in the official syllabus, or that teachers have a poor sense of the time needed to teach specific topics. However, little systematic information exists regarding the amount of time schools actually spent presenting new material and progressing with the specified curriculum. Curriculum measurement methods have been complex and dependent on local standards (for example, studies of students' notebooks; Ben Jaafar 2006). More research is needed to develop relatively simple means of measuring distance from expected curricular coverage.
Countries have increased their emphasis on quality and on instructional delivery in recent years, and an emerging issue is the neglect of lower scoring students. Teachers may engage the class in the required learning activities but interact with only the few students who can do the work. Many of the neglected students eventually drop out. The situation has been documented in World Bank evaluation reports (for example in Niger and Mozambique; OED 2005; IEG 2008), and there is published information on Jamaica (Lockheed and Harris 2005) and Albania (Sultana 2006) . A published Greek study also found that the less-knowledgeable students spent more time "off task" (Matsagouras 1987) . In Jamaica, the teachers of the higher primary grades concentrated on the few students who could pass the school leaving examinations. Albanian teachers directed questions 4.7 times more often to the better students than the failing ones, while the latter were uninvolved and asked no questions. This phenomenon, Abadzi called "hidden dropout" in Albania, illustrates the complexities involved in measuring instructional time. It is not sufficient to document that instruction is going on; the percentage of students involved in it must be also measured.
Some studies have used quick assessments of whether or not a class is engaged in instruction (for example EDUCA 2005), but the reliability of this method and its relationship to learning outcomes have not been established. To estimate the percentage of students actually involved in instruction, targeted research may be justified using more sophisticated methods, such as instruments that register students' activities (for example experience sampling methods; Yair 2000) .
Relationships between Instructional Time, Poverty, and Achievement
The bulk of educational research linking student achievement to engagement in learning outcomes is from the United States and dates from the 1970s to the early 1990s. The research has been published, but it has been mainly ex post facto, rather than experimental, and with poor controls. Analyses pre-date the use of hierarchical linear modeling and may have thus incorrectly estimated the variance accounted for by class or school effects. Nevertheless, the studies have consistently reported a positive relationship between instructional time and student achievement (Bloom 1971; Wiley and Harnishfeger 1974; Rosenshine 1979; Gettinger 1984 Gettinger , 1989 Fisher and Berliner 1985; Walberg 1988; Wang 1998; Lavy 2001) . Such measurements are important given concerns about teacher attention to those who are better off (Lockheed and Harris 2005; Sultana 2006) .
For example, an extensive review of U.S. studies concluded that, other things being equal, the amount learned is generally proportional to the time spent in learning (Fredrick and Walberg 1980) . Two comprehensive reviews of research on learning effects demonstrated the positive influence of time on learning and the increasing precision in defining it: an earlier review of 35 studies showed positive effects had been found in 30 (86 percent) of the cases; while a later review of more than 100 studies showed positive influences in 88 percent of cases (Walberg and Fredrick 1991) . Variables measuring curricular exposure are strong predictors of test scores, and correlations between content exposure and learning are typically higher than correlations between specific teacher behaviors and learning (Rosenshine 1979; Wang 1998) . These positive relationships have been fairly consistent in studies employing different analytical perspectives, measurement strategies, and units of analysis (Huyvaert 1998) .
Some published U.S. studies are quite pertinent to the World Bank's poverty alleviation mission. They suggest that the schools of the poor may make less time available to their students. Students from low-income families spend more time learning to read, with classroom interruptions and disruptions a salient problem (Stevens 1993) . One longitudinal study in the United States found that high socioeconomic status students were engaged in writing, reading, and academic discussion for 5 percent more time per day than poorer students (Greenwood 1991) . The study estimated that such students would need to attend school for one and a half months during the summer break in order to attain an equivalent amount of engaged learning time. Wastage adds up over the years and creates risks for poorer students. One educator named this problem the "pedagogy of poverty" (Stevens 1993) .
Studies linking time, achievement, and poverty outside the United States have been relatively few, but trends have been similar. In a published review of 14 studies concerned with instructional time in developing countries, 12 studies showed a positive relationship between instructional time and achievement (Fuller 1987) . More instructional time spent on general science was associated with higher academic achievement in Iran, India, and Thailand (Heyneman and Loxley 1983) . In rural India student achievement was higher in schools with more instructional time; schools teaching the highest number of hours reported 66 more hours per year than schools with lower achievement (World Bank 1997). Increased student reading time had a positive effect on student achievement in Chile and India. School-based instructional time was found to be especially significant for children who got little school academic engagement after school hours (see Suryadi, Green, and Windman 1981 cited in Lockheed and Verspoor 1992). Instructional time was found to be one of three major areas (in addition to teacher quality and textbook availability) in which consistent achievement effects were obtained (Fuller and Clarke 1994) . But studies have not captured all of the important dimensions of time loss and gain in lower income countries, so the magnitude and significance of the relationship between instructional time and educational achievement may seem uncertain (Anderson 1976; Karweit 1976 Karweit , 1983 . For example, in Pakistan it was found that teaching time by itself was a poor predictor of student achievement and that the effective use of time was a more accurate predictor (Reimers 1993) .
"Full-time" Schools
The association between instructional time and achievement led some educators to favor additional hours and a longer school year for poor students. Some countries (notably Uruguay) have "full-time" schools that keep students for about 8 hours and offer many enrichment activities. A World Bank study showed that low-income students in Uruguayan full-time schools were 10 percent more likely to get passing scores in grade three over those attending regular schools (Cerdan-
Infantes and Vermeersch 2007). (Full-time schools in Uruguay cost 60 percent
Abadzi more than regular schools and offer students extracurricular activities rather than extra instruction [OED 2005] ). However, the effect is modest and suggests that merely increasing the time students are in school may have limited effects without an increase in the time students are actually engaged in learning (Karweit 1983 ).
Tutoring
To make up for instructional time lost to strikes, absenteeism, and lack of feedback parents have resorted to private tutoring. This is a major phenomenon worldwide that has grown dramatically in recent times and has affected the priorities of those who tutor. Families with the necessary resources are able to secure not only greater quantities but also better quality of private tutoring. According to a UNESCO publication, tutored children are able to perform better in school, whereas children of low-income families become disadvantaged (Bray 2006) . This is one more way that the better-off get more instructional time than the poorer students. However, studies on tutoring have been hard to conduct, given the social reticence and the private nature of the instruction, so little hard information is available.
The Effects of Split-shift Schooling
In poorer countries, instructional time may also be lost due to the inefficiencies involved in large classes that in some cases exceed 100 students. To deal with large classes, countries like Senegal, Guinea, Bangladesh, Ghana, or Niger split a class into two and divide the time available between these two. Thus, a school day of five periods may be reduced to three for each class. This schedule is known as a split shift (or erroneously called double shift) and may result in a 19 -30 percent loss of time (table 2). Some donor-financed studies have reported that this policy did not significantly impact on student performance (Bray 2000; World Bank and IADB 2000, p. 46) , but this finding may be due to an already low quality of education (Linden 2001) . For example, in Guinea students from split- 
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The World Bank Research Observer, vol. 24, no. 2 (August 2009) shift classes scored 3.6 percentage points lower in French and 5.6 points lower in math (Barrier and others 1998 ). An additional consequence may be higher teacher absenteeism, since this scheme is more demanding and repeating the same information to multiple classes may be tiring (Linden 2001; Suryadarma and others 2004) . A World Bank-financed study in Guinea and Burkina Faso suggests that the split-shift arrangement particularly reduces time even further in the afternoon shift, and ought to have a negative impact on achievement (Dia 2003) . The original plans in some countries called for the "off-shift" students to be occupied with schoolwork outside the class. However, it has often been impossible to organize teaching during off-shift hours, and children typically just go home. It seems that reductions in instructional time broadly affect vulnerable groups. In Egypt, girls attending multiple-shift schools with fewer instructional hours were five to six times more likely to drop out before completing lower secondary education than girls attending a single-shift school (Lloyd and others 2003) .
A Pilot of Internationally Comparable Time-loss Measurements
Measuring time on task entails considerable complexity. Classroom-related variables are many, prioritization is difficult, and events constantly change. Many observation instruments have been developed. Some attempt to record behaviors precisely, while others demand inferences and judgments that are to some extent subjective. There are trade-offs to these approaches. The "low inference" instruments offer well-reasoned calculations of time loss and clear categories of behaviors to be observed, but the training of observers takes longer. For example, the Stallings Classroom Snapshot offers reliable quantitative data that include the percentage of students who appear to be "off task" through visual estimations. The instrument has been administered in six countries, and usable data have been obtained (see below). The information obtained is useful for the training of supervisors, and feedback to teachers on their use of time has been found effective for modifying their behavior (Stallings and Kaskowitz 1974; Stallings 1975 Stallings , 1980 Stallings , 1985a Stallings , 1985b Stallings, Needles, and Stayrook 1979) . However, the instrument requires about 5 days of training, observations to be made during an entire class hour, and complex estimations for producing several composite variables before data analysis. A grant partnership program between the World Bank and the government of the Netherlands offered the opportunity to develop a holistic measure of instructional time loss and study its feasibility. The study assessed instructional time loss in four countries: Ghana, Morocco, Tunisia, and the Brazilian state of Pernambuco. Previously, qualitative evaluations referring to instructional time To pilot the use of instructional time data as a baseline for later project evaluation, the Brazilian state of Pernambuco was also included in the study.
A Low-cost Time Estimation Methodology
The aim was to develop an inexpensive measurement method that measured: (a) the number of days when schools were closed; (b) the time lost due to teacher absenteeism, tardiness, or early departures; (c) time use in classrooms; and (d) student absenteeism (which, however, overlaps with the other measures). A method was needed that would give stable estimates inexpensively, be administered within a few weeks, and capture time loss from multiple sources. Rather than making multiple school visits (as in absenteeism studies), estimates were obtained by triangulation.
Teams of three enumerators made a single unannounced visit to about 200 randomly sampled schools. In about 3 hours per school, the enumerators obtained information from the following stakeholders and sources: (a) direct observations of the operation of the school; (b) estimations by principals, teachers, students, and some parents regarding unplanned school closures, absenteeism, delays, and early departures; and (c) classroom observations of time use. Stakeholders were asked to estimate various sources of time loss for the current school year up to the date of the survey and on some variables for the previous school year. Questions to staff addressed the number of days of unplanned school closures; the number of days when teachers had been absent for any reason; teacher delays and early departures; the means to keep students occupied during teacher absences; and suggestions about improving time use. Opinions of cognitive psychologists were obtained regarding the time span during which recollection was likely to be accurate-the researchers experimented with time frames of 1 week, 1 month, and events since the beginning of the school year (see Abadzi 2007 for methodological details). Classroom-level observations were obtained through a specially adapted version of the Classroom Snapshot (Stallings 2006; Knight 2006) . Training for the use of this instrument was conducted over 5 days and included attaining high standards of interrater reliability.
Following data processing, spreadsheets were produced to compare the frequencies of similar survey answers among the principals, teachers, students, and parents of each country (and ultimately across countries). Observed time loss was projected in the entire school year, taking holidays into account. Assumptions were made that time wastage was equally distributed throughout the year, that variations would be randomly distributed, and that surveys were equally likely to be filled at any working day of the week. Overall, information from the different informants at the school level was consistent. Time-loss estimates from multiple sources were averaged. A readministration of the surveys of 40 schools in Pernambuco, one and a half years after the first observation, gave some assurance of stability: the amount of time students were engaged in learning was calculated at 61.6 percent compared with 63 percent in the original sample.
In Tunisia, the country with the most efficient use of time, students were engaged in learning about 78 percent of the available time. In Ghana, however, students were engaged for only 39 percent of the time, and in Pernambuco 63 percent of the time. Morocco had indicators somewhat lower than those of Tunisia (using 71 percent of time for learning), but school closures may have been underreported. Translated into the number of days effectively available for learning, losses were palpable. For example, only 76.3 days were devoted to learning tasks of the 197 officially available to Ghanaian students, whereas 148.1 of the 190 days officially available were devoted to learning tasks for Tunisian students. In effect, Tunisian students get twice as much of the intended classroom time as Ghanaian students. The time-loss estimates presented in table 3 demonstrate the measurements that can be obtained through this method. These include the percentage of students appearing "off task" and an efficiency measure given students' off-task rate.
The study provided important lessons for creating a reliable and tightly structured package of surveys that scholars and governments can use relatively quickly and inexpensively. For example, school closures were underestimated because insufficient detail was obtained about various closure events. Parents turned out to have relatively little knowledge of school events (aside from their children's absenteeism and homework patterns) and could be dropped as a source of information in subsequent studies. Subsequently instruments were revised extensively and used in assessments of three other countries.
These measures, particularly when refined further, ought to be very useful for monitoring and evaluation purposes. Some consideration of designs would be necessary. If interventions in a country resulted in better educational management, the amount of time used for instruction should increase over a baseline and approximate to 100 percent, the amount that governments expect schools will devote to teaching. However, instructional time use is rarely mentioned explicitly during improvements are planned; baselines are either unavailable or pertain to a single variable (for example absenteeism). Without a baseline it is hard to determine the amount of increase, but a criterion-referenced approach could be taken. Curriculum developers in a country can be asked to estimate how many class hours students would need to master objectives of specific subjects in various grades and also to estimate the number of objectives likely to be missed if the available time were reduced in steps. In some subjects, the loss would be limited to that subject (for example social studies), but in others, like math, losses in Abadzi grade one would impact on learning in higher grades and result in cumulative losses. It is possible to estimate and model these losses for evaluation purposes.
Economic Implications of Instructional Time Use
Why should economically oriented organizations spend resources to measure a concept that seems to be mainly educational? The research suggests that instructional time loss has significant economic implications. Government revenues pay for teachers' salaries, buildings, teacher training, and materials, and it is expected that 100 percent of this investment will be used for student learning. In fact, an hour of class in a particular school can be seen as a budgetary fraction corresponding to the amount of time schools officially operate (about 180 days, 4-5 hours per day at the primary level). It is possible to estimate the cost of time wastage down to the minute. Probably no schools use 100 percent of their time productively, but losses of the magnitude shown in the various studies suggest that schooling costs more than it ought to or achieves less for what it costs. So, data on instructional time loss have economic and monitoring implications. These include the following.
Internal Efficiency Indicators
The studies presented above suggest that, other things being equal, repetition and dropout rates are likely to be higher in a country which uses about 40 percent of instructional time for learning than in another which uses about 80 percent (for example Ghana versus Tunisia; table 3). For example, differential instructional time use may account to some extent for the large internal efficiency differences found between the Dominican Republic and Tunisia ( per capita GDP US $3,316 and US $2,860 in 2005, respectively). Instructional time use was found to be 65 percent in the Dominican Republic and 78 percent in Tunisia (World Band 2008) . The former had a dropout rate of 38.9 percent in 2005 whereas the latter had one of 5.6 percent. Also, survival to grade five was 97 percent for Tunisia but only 68 percent for the Dominican Republic. The changes in the indicators of these and other countries over time do not have clear reasons. Dropout could be due to external factors (for example the number of job opportunities or the effects of AIDS) or to limited instruction, but without time-loss measurements it is impossible to know.
Teacher Salaries
Systematic and extensive teacher absenteeism creates distortions. If wages are calculated based on the number of hours worked, teaching in some countries may really be a part-time job, with higher hourly earnings than those formally calculated. Sometimes salaries are very low and efforts are made to raise them to acceptable levels, such as the frequently used benchmark of three times the per capita GDP. But before increasing salaries across the board, it is useful to ascertain how much teachers are paid for the work they actually do. (Dialog with teacher unions may focus on increasing instructional time.) An example to consider would be teacher salaries in Indonesia. The average estimated amount for civil service teachers is about US $2,400 per year, which is about 1.7 times the per capita GDP of Indonesia. Absenteeism is estimated at 19 percent (Chaudhury and others 2004c) . At US $2,400 and 23.5 hours of work per week, the hourly wage would be roughly US $2.8, but, considering the number of hours actually worked, the wage would rise to about US $3.4, and about US $456 could be considered a "bonus." If teachers work at the same salary rate during the time they are absent, they could earn this extra amount and raise their very low salary to a more tolerable 2.1 times the per capita GDP. Some vetted studies have investigated teachers' activities during their absence, while others have estimated losses from absenteeism (Akhmadi and Suryadarma 2004; Patrinos and Kagia 2007) . In countries of very low teacher pay, it would be possible to estimate the amounts of salary increase that would reduce absenteeism to acceptable levels (for example less than 10 percent). 
Unit Costs and Rates of Return
Rates of return to spending are made on actual spending, which is inclusive of instructional time effects. When time is wasted, however, governments assume that students get services that are not in fact provided. Perhaps unit costs per successful graduate should be used rather than unit costs per student, because they would more accurately reflect the real cost of providing services to students. Graduates' rates of return are calculated with the implicit expectation that students will be taught and will actually learn basic skills. Projections such as the amount of marginal earnings of an additional year of schooling may be unrealistic if students are served for only half the year or if they are illiterate and cannot benefit from the instruction. For example, Ghanaian students often need six years to become literate, but with an average time use of 39 percent this may not be surprising. In six years, they spend about as much time in classroom learning as students of higher-income countries spend in two years.
Effects on Education Expenditures
Some countries may devote a smaller percentage of their GDP to education but use time better, so they may use funds more efficiently than countries which spend more and waste more. Expenditures, measured as a share of GDP or of total public expenditures, do not show these differences. However, expenditures as a share of GDP are used to estimate financing needs for specific countries, and if the figures are considered low, efforts are made to increase them. Nevertheless, poor instructional time use will reduce the magnitude of expected effects. If a country doubles its education budget but still continues to use only half of the available instructional time, the extra financing will have a smaller impact than assumed. 
Continuing Social Inequity
Primary education is generally considered to be more pro-poor than other levels of education, so it has more schools serving the poor than other levels of education. Since time may be used less well in the schools of the poor, assumptions about the pro-poor poverty alleviation effect of education may be unrealistic, and the equity effect may be lower than expected. This would affect benefit-incidence analyses and Lorenz curves. Additional public investment at that level may fail to mitigate poverty, unless it improves instructional delivery.
Conclusions and Implications
Despite methodological weaknesses, studies have consistently suggested that in many lower income countries or socioeconomic groups the time and opportunity to learn are limited, and this limitation is linked to student achievement. Thus, time is a mediator variable that has escaped scrutiny and measurement thus far. Without it, low performance may be attributed to reasons that are not easily actionable: poverty, malnutrition, lack of incentives, or poor community involvement. The research suggests that it is not enough to provide the ingredients of instruction and assume that they will be used in class. Students must get sufficient time to master the instructional objectives intended in specific subjects. Inputs like teaching aids must be employed within the time frame available to students, or they may not promote student learning. The time devoted to learning the material prescribed by the curriculum may be the crux of educational "quality." The quantity-quality trade-off that is often mentioned in relationship to rapid expansion of education in developing countries may be mitigated if measures are taken to give students the instructional time that governments pay for, even as class sizes increase.
A focus on the instructional time concept opens many doors for improvement. There could be alternative ways of increasing education inputs and outputs if policy or managerial interventions were designed to increase instructional time for existing schools. Such interventions may be institutionally harder, though they would be cheaper in government outlays. Policy dialog is needed to help countries address their sources of "leakage" at the school level, teacher level, and classroom level and plan actions toward eliminating them. Earlier U.S. research showed that teachers use time better after they receive feedback, which supervisors can provide if they are attentive to this concept (Stallings, Needles, and Stayrook 1979) . The important ingredient is large-scale "buy-in," particularly among busy policymakers who may consider this issue trivial.
The future of the Education for All initiative may depend on how seriously governments and donors take instructional time wastage. The international organizations financing education must ensure that the time governments buy for their students is actually spent in obtaining learning outcomes.
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